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Introduction
A fear of dental treatment is well documented in both the adult and child population. 1, 2 Dental fear is defined as a loss of control and the anticipation that something traumatic will happen in relation to dentistry. 3 Dental phobia is defined as a severe and out of proportion fear of dentistry leading to avoidance and impacting on everyday life. 4 Previous research has suggested that dental fear in adults impacts on their daily life, 5, 6, 7 leading to psychological distress and even increased time on sick leave. 8, 9 The research into children's dental anxiety and its effect on the child's oral health and oral health-related behaviour is sparser.
The reported prevalence of dental anxiety in children differs, depending on the study, from 9% to 22%. 3, 10 Qualitative studies to examine what the child perceives when faced with the dental environment have been undertaken, 11 suggesting that a cognitive behavioural therapy assessment model may be useful to understand childhood dental anxiety and gain some insight in to what children perceive as averse when attending the dentist. There have also been small-scale studies that suggest the child's oral health-related quality of life is worse if the child is dentally anxious. 12 In the UK, the 2013 Child Dental Health Survey (CDHS) resulted in the publication of a broad overview on dental anxiety prevalence and relationships. Participants aged 12-and 15-years-old were asked to self-rate their anxiety levels and reported that 62% of 12-year-olds and 54% of 15-year-olds stated they had anxiety when attending the dentist; a further 14% of 12-year-olds and 10% of 15-year-olds stated they had extreme anxiety. 13 There was no reported relationship between eligibility to free school meals, a marker of social deprivation, but there was a difference between the genders, with girls more likely to report extreme anxiety.
The aim of this paper is to use the data generated by the highly refined methodology of the CDHS to perform a descriptive analysis of relationships between dental anxiety and gender, social deprivation, oral health status, oral health-related behaviours and oral healthrelated quality of life.
Materials and methods
The study constituted an analysis of the data that were gathered during the 2013 CDHS. This was the fifth in a series of surveys, completed every ten years, to look at the dental health of children in England, Wales and Northern Ireland. Questionnaires also allowed an insight into the children's experience of dentistry and their oral health-related behaviours and attitudes. Further details on the methodology of the 2013 Child Dental Health Survey are available online. 13 
Assessment of fear
Participants, aged 12 and 15 years, were grouped into non-phobic and phobic groups depending on their self-reported dental anxiety. This was scored using the Modified Dental Anxiety Scale (MDAS).
14 This scale asked the participants to score how they felt in different scenarios, such as having a local anaesthetic, ranging from not anxious to extremely anxious on a five-point scale. Scores were summed and those participants with a total of 19 or above were ranked as phobic (n = 601), based on the work and validation of numerous studies. 15, 16, 17 Scores below were ranked as non-phobic (n = 4,144).
Data analysis
Social and demographic variables, variables found at clinical examination, the child's selfreported oral health status, behaviours that impact on oral health and oral health impact variables were tabulated (Table 1) and grouped according to whether the children were phobic or not and analysed using SPSS version 25. A simple statistical analysis was conducted using cross tabulation and a chi-squared test.
As multiple hypotheses were being tested, a Bonferroni correction was applied to allow for the increased chance of a rare event leading to incorrectly rejecting the null hypothesis. Following this correction, the result was deemed significant if P = <0.002. The variables chosen are listed in the following sections. An overall score was then calculated.
Variables related to behaviours impacting on oral health 1. Child reported frequency of toothbrushing. Data were divided into two groups: those who said that they brushed the recommended two times daily and those who said that they brushed once daily or less 2. Child reported usual dental attendance. Data were divided into two groups: those who attended regularly for dental examinations and those who only attended when they had 'trouble with their teeth' or never attended 3. Child reported consumption of sugary food, grouped into two groups: four or more times in a day and less than four times a day 4. Child reported consumption of sugary drinks, grouped into two groups: four or more times in a day and less than four times a day 5. Self -reported orthodontic treatment.
Previous research has highlighted that children who have experienced orthodontic treatment tend to be less anxious. 12 Children were asked to report if they were having orthodontic treatment, if they have previously had orthodontic treatment or if teeth had been extracted for orthodontic reasons previously.
Results
A total of 601 12-and 15-year-olds were classified as dentally phobic (12.7%) with 4,144 children classified as non-phobic (87.3%). Mean 12.43, SD 4.9. The socio-demographic variables are shown in Table 1 . Girls were more likely to be classed as dentally phobic. Eligibility for free school meals, used as an indicator of socioeconomic status, indicated that there was no association with dental phobia. The percentages stated refer to the proportion of participants in either the non-phobic or phobic group. For example, 51% of non-phobic children were male and 49% were female. In the phobic group 30% were male and 70% were female. The variables found during the clinical examination are shown in Table 2 . Phobic patients were more likely to have: i) active decay; ii) teeth extracted due to decay; and iii) a higher PUFA score. The reported oral health status of phobic versus non-phobic groups is reported in Table 3 . Phobic children were more likely to have lower self-rated dental and general health, and self-reported bad breath.
Regarding the variables relating to quality of life, the phobic children reported more difficulty eating, cleaning teeth, and reported that they felt different and had difficulty smiling, laughing and showing teeth without embarrassment as well as difficulty enjoying being with people. A sum of the scores given for the questions related to oral health affecting quality of life (Child OIDP) were analysed with Student's t-test and showed a significant difference in means between the phobic and non-phobic groups (p = 0.001).
The variables relating to oral health-related behaviour are shown in Table 4 . Phobic children were more likely to brush less than twice a day and attend when only in trouble or not at all.
There was no demonstrable relationship between dental phobia and sugar consumption.
Discussion
The aim of this study was to assess the relationship of dental phobia and variables related to oral health. This study is among the first to assess this and utilised the data gathered from the well-planned 2013 Child Dental Health Survey. However, the use of MDAS as an anxiety measure may not have been ideal. The threshold value used to determine extreme dental anxiety has been validated on adult populations and may not be appropriate for use on the adolescent population group studied here. 20 However, some authors suggest there is no definitive anxiety measure for use with children. 21 The overall picture described by the data is that dentally phobic children in these age groups are more likely to have dental-related disease. In addition, these data clearly suggests that the child's oral health impacts on their quality of life, with phobic children reporting that they were more likely to have physical (eating, cleaning their teeth) and psychological (feeling different, embarrassed) difficulties. The prevalence of dental phobia in this population group is in line with the previous research. The relationship of dental anxiety and gender has been noted before, 22 and previous research has highlighted that females are more likely to be dentally phobic. 3, 7 There was no significant difference between the phobic and non-phobic children in relation to treated caries such as primary or permanent teeth filled. There was a difference between the DMFT of non-phobic versus phobic patients, but this was not deemed as significant (p = 0.03). There was no demonstrable relationship between orthodontic treatment and dental phobia.
These data clearly suggest that there is an impact of the child's oral health on their quality of life. Phobic children reported that they were more likely to have physical (eating, cleaning their teeth) and psychological difficulties (feeling different, embarrassed) due to their oral health. This is in keeping with other studies' findings on adults.
5,23 Self-esteem generally decreases during adolescence, 24 but the impact of poor oral health on a child's self-esteem may lead to a greater effect on development over time. Further work needs to be undertaken to assess this.
Previous research has suggested that dentally phobic adults actively undertake preventative measures by using mouthwash. 7 This does not seem to apply to these children, but children are less likely to use mouthwash compared to adults; indeed, in the UK children would not be able to purchase mouthwashes containing alcohol without assistance from a caregiver.
There is a demonstrable link between caries experience and dental phobia in this and other research. 12 It can be hypothesised that phobic children experience a higher rate of dental disease due to three possible factors. Firstly, the differences are due to a third factor related to phobia and oral health. For example, social class, which previous studies have shown a relationship between poorer oral health and an increased chance of dental phobia. However, this study showed no significant relationship between social class and phobia.
Secondly, there are differences in treatment approaches for phobic and non-phobic children. For example, dental phobics are more likely to choose a tooth extraction over 25 Improving the application of nonpharmacological behavioural management may allow more conservative treatment on this phobic population group.
Finally, the differences in attendance are a result of fear. The link between irregular attendance and dental phobia is well supported and it has been postulated that this is due to escape/avoidance behaviour leading to the patient being negatively reinforced, resulting in greater avoidance of the dentist in the future. 26, 27 However, with this age range the parents or caregiver are responsible for the child's attendance. We therefore must consider why the parent does not bring a child in need of treatment to the dentist. This may well be due to the parent not prioritising the child's oral health, a lack of knowledge about the importance of regular check-ups, or the parent avoiding the dental environment due to their own dental fear or fear of the dentist's criticism. Sadly, no data was available to analyse how the parent's anxiety affected the findings in this study. Further research is needed to fully investigate the reasons parents do not bring children to the dentist.
Conclusion
This research helps to provide a greater understanding of the oral health of dental phobics and demonstrates the need for the profession to investigate more fully the challenges faced by this population group. However, the amount of theories postulated above demonstrates that this simple descriptive analysis has notable limitations. Therefore, there is a need to perform a multivariate analysis to fully understand the true relationships that we have touched upon here.
It is our opinion that this research demonstrates this population group face significant challenges due to dental anxiety, poor oral health and the significant impact this has on their self-esteem. Given the increasing evidence that behavioural therapies can lead to a long-term change in a person's beliefs about dentistry, this seems to be a sizeable tragedy. 28, 29, 30 These interventions can lead to a long-term benefit for both the patient's health and the future economic burden on both the individual and the state.
